Biosynthesis of glyoxylate from glycine in Saccharomyces cerevisiae.
Glyoxylate biosynthesis in Saccharomyces cerevisiae is traditionally mainly ascribed to the reaction catalyzed by isocitrate lyase (Icl), which converts isocitrate to glyoxylate and succinate. However, Icl is generally reported to be repressed by glucose and yet glyoxylate is detected at high levels in S. cerevisiae extracts during cultivation on glucose. In bacteria there is an alternative pathway for glyoxylate biosynthesis that involves a direct oxidation of glycine. Therefore, we investigated the glycine metabolism in S. cerevisiae coupling metabolomics data and (13)C-isotope-labeling analysis of two reference strains and a mutant with a deletion in a gene encoding an alanine:glyoxylate aminotransferase. The strains were cultivated on minimal medium containing glucose or galactose, and (13)C-glycine as sole nitrogen source. Glyoxylate presented (13)C-labeling in all cultivation conditions. Furthermore, glyoxylate seemed to be converted to 2-oxovalerate, an unusual metabolite in S. cerevisiae. 2-Oxovalerate can possibly be converted to 2-oxoisovalerate, a key precursor in the biosynthesis of branched-chain amino acids. Hence, we propose a new pathway for glycine catabolism and glyoxylate biosynthesis in S. cerevisiae that seems not to be repressed by glucose and is active under both aerobic and anaerobic conditions. This work demonstrates the great potential of coupling metabolomics data and isotope-labeling analysis for pathway reconstructions.